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4.  Use a double-angle or half-angle identity to find the exact
value of each expression
cos 8 =4/5 and 270° <8 < 360°Find sin 28

| a) -1/5 | b) 24425
| c) -24/25 O d) -25/24

5. Use adouble-angle or half-angle identity to find the exact
value of each expression
sinB=-3/5and 3m/2 <8 < 2n Find tan 8/2

a) -1/3 b) -v3
¢} V313 d) -1

6. Use the information about the angle 8, 028<2m to find the
exact value of

sin (28)
1.sin 8= 3/5, 0<B<n/2
a) 24/7 | b) 7/25
| €) 24/25 O dy 172

Double angle identities worksheet with answers is an essential tool for students and educators
alike who are delving into the fascinating world of trigonometry. Understanding double angle
identities not only deepens your grasp of trigonometric functions but also enhances your problem-
solving skills. This article will explore the importance of double angle identities, provide a
comprehensive worksheet with answers, and suggest practice problems to reinforce your
understanding.

Understanding Double Angle Identities

Double angle identities are formulas that express trigonometric functions of double angles (20) in



terms of trigonometric functions of single angles (6). These identities are essential in simplifying
expressions, solving equations, and proving other identities in trigonometry. The three primary double
angle identities are:

e Sin Double Angle Identity: \(\sin(2\theta) = 2\sin(\theta)\cos(\theta)\)

e Cos Double Angle Identity: \(\cos(2\theta) = \cos™2(\theta) - \sin~2(\theta)\) or
\(\cos(2\theta) = 2\cos™2(\theta) - 1\) or \(\cos(2\theta) = 1 - 2\sin™2(\theta)\)

e Tan Double Angle Identity: \(\tan(2\theta) = \frac{2\tan(\theta)}{1 - \tan”~2(\theta)}\)

These identities are derived from the sine and cosine addition formulas and play a crucial role in
various applications in mathematics and physics.

The Importance of a Double Angle Identities Worksheet

A double angle identities worksheet with answers serves multiple purposes in the learning
process:

1. Practice and Reinforcement: Worksheets provide students with the opportunity to practice applying
double angle identities in various contexts.

2. Assessment: Worksheets can be used by educators to assess student understanding and identify
areas needing improvement.

3. Resource for Review: Students can use these worksheets for review before exams or quizzes,
ensuring they are well-prepared.

4. Problem-Solving Skills: Working through problems helps develop critical thinking and problem-
solving skills essential for higher mathematics.

Sample Double Angle Identities Worksheet

Below is a sample worksheet that includes a variety of problems involving double angle identities.
After the problems, answers are provided for self-assessment.

Worksheet Problems

1. Simplify the expression using double angle identities:
\[

\sin(2\theta) + \cos(2\theta)

\]



2. Find \(\sin(2\theta)\) if \(\sin(\theta) = \frac{3}{5}\).

3. Prove the identity:

\[

\cos(2\theta) = 1 - 2\sin”2(\theta)
\]

4. If \(\tan(\theta) = 2\), find \(\tan(2\theta)\).

5. Simplify the expression:

\[

2\cos”™2(\theta) - 1 + \sin(2\theta)
\]

6. If \(\cos(\theta) = \frac{4}{5}\), find \(\cos(2\theta)\).

Answers to the Worksheet

1. Answer:

\[

\sin(2\theta) + \cos(2\theta) = 2\sin(\theta)\cos(\theta) + (\cos”™2(\theta) - \sin”~2(\theta))
\]

2. Answer:

Using the Pythagorean identity, \(\cos(\theta) = \sqrt{1 - \sin~2(\theta)} = \sqrt{1 -

\left(\frac{3} {5}\right)~2} = \frac{4}{5}\).

Therefore,

\[

\sin(2\theta) = 2\sin(\theta)\cos(\theta) = 2 \cdot \frac{3}{5} \cdot \frac{4}{5} = \frac{24}{25}.
\]

3. Answer:

Start with the left side:

\[

\cos(2\theta) = \cos”™2(\theta) - \sin™2(\theta) = 1 - \sin™2(\theta) - \sin™2(\theta) =1 -
2\sin”2(\theta).

\]

4. Answer:

\[

\tan(2\theta) = \frac{2\tan(\theta)} {1 - \tan"2(\theta)} = \frac{2 \cdot 2}{1 - 2°2} = \frac{4}{1 - 4}
= -\frac{4}{3}.

\]

5. Answer:

\[

2\cos”2(\theta) - 1 + \sin(2\theta) = 2(1 - \sin”~2(\theta)) - 1 + 2\sin(\theta)\cos(\theta) = 1 -
2\sin”2(\theta) + 2\sin(\theta)\sqrt{1 - \sin~2(\theta)}.

\]



6. Answer:

\[

\cos(2\theta) = 2\cos™2(\theta) - 1 = 2\left(\frac{4} {5}\right)"~2 - 1 = 2\left(\frac{16} {25}\right) - 1
= \frac{32}{25} - 1 = \frac{7}{25}.

\]

Additional Practice Problems

To further enhance your skills, try solving these additional practice problems:
1. If \(\sin(\theta) = \frac{1}{2}\), find \(\sin(2\theta)\) and \(\cos(2\theta)\).

2. Prove the identity:

\[

\sin(2\theta) = 2\sin(\theta)\cos(\theta).
\]

3. If \(\tan(\theta) = -\frac{1} {\sqrt{3}}\), find \(\tan(2\theta)\).

4. Simplify:

\[

2\sin”2(\theta) + 2\cos”™2(\theta).
\]

5. If \(\sin(\theta) = -\frac{5}{13}\), find \(\cos(2\theta)\).

Conclusion

A double angle identities worksheet with answers is a valuable resource for mastering
trigonometric concepts. By practicing with these identities, students can strengthen their
mathematical foundations, enhance their problem-solving abilities, and prepare effectively for
assessments. Remember, the key to success in trigonometry lies in consistent practice and a clear
understanding of the foundational concepts. Use this worksheet and additional practice problems to
bolster your knowledge and confidence in this critical area of mathematics.

Frequently Asked Questions

What are double angle identities in trigonometry?

Double angle identities are formulas that express trigonometric functions of double angles (26) in
terms of functions of single angles (6).



What is the double angle identity for sine?
The double angle identity for sine is sin(26) = 2sin(0)cos(0).

What is the double angle identity for cosine?

The double angle identity for cosine has three forms: cos(26) = cos?(0) - sin?(8), cos(20) = 2cos?(0) -
1, and cos(28) = 1 - 2sin?(6).

How can | solve problems using a double angle identities
worksheet?

You can solve problems by applying the double angle identities to simplify expressions or solve
equations involving trigonometric functions of double angles.

Where can | find a double angle identities worksheet with
answers?

Double angle identities worksheets with answers can be found on educational websites, math
resources, or by searching for printable worksheets online.

What type of problems are typically included in a double
angle identities worksheet?

Problems typically include simplifying trigonometric expressions, solving equations, and finding exact
values of trigonometric functions at specific angles.

Can double angle identities be applied to tangent?
Yes, the double angle identity for tangent is tan(20) = 2tan(0) / (1 - tan?(0)).

How can double angle identities help in solving trigonometric
equations?

Double angle identities can simplify trigonometric equations, making them easier to solve by reducing
the degree of the angle involved.

Are there any common mistakes when using double angle
identities?

Common mistakes include applying the identities incorrectly, forgetting to square terms, or
miscalculating values when substituting angles.

What resources can assist in mastering double angle
identities?

Resources such as textbooks, online tutorials, practice worksheets, and instructional videos can help
in mastering double angle identities.
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Enhance your understanding of trigonometry with our double angle identities worksheet with
answers. Perfect for practice! Learn more and master your skills today!
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